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A. H. KoBaJib^yK, M. M. Hhkhtiok, 3. M. ^BOpcKan 


npn B 03 fleHCTBHH cyjibcJjaTOM MapraHua (2000, 5000, 8000 Mr/Ji) Ha Planorbarius corneus Hafijiio- 

naiOTCH H3MeHeHHH cJ)H3HKO-XHMH*ieCKHX CBOHCTB reMOJIHM(J)bI. YBeJlH^HBaeTCH ee o6TbeM, a aKTHB- 
HaH peaKHHH (pH) H3 CJiaGoKHCJIOH CTaHOBHTCH HeHTpaJIbHOH HJIH meJIOWOH. C pOCTOM KOHHeHTpa- 
miH TOKCHKaHTa b cpeae conepxcaHHe reMomodHHa b reMOJiHMcJ)e, oOecne^eHHOCTb hm TOTaJibHOH 
Maccbi h Maccbi MHrKoro TeJia noHuxcaiOTCH. Bbinienepe^iHCJieHHbie cjjBHrH np^ie BbipaaceHbi y 3apa- 
xceHHbix axHHocTOMHbiMH TpeMaTOflaMH ocoOeii (npH cJiaOoii h cpeaHen THxcecTH HHBa3Hn), HeacejiH 

y CBOOOflHbIX OT HHBa3HH 3KHBOTHMX. 

B nocjie,ijHee jjecsiTHJieTHe coejjHHeHHH Tnxcejibix MeTaJiJiOB CTaHOBHTcn BeaymeH 
<J)OpMOH 3arpH3HeHHH BOflHOH Cpeflbl. C HeOqHmeHHbIMH HJIH He^OCTaTO^HO O^HmeH- 
HbiMH CTOKaMH ropHO-pyuHbix, MeTaJiJiyprHqecKHx, raJibBaHHqecKHx npejjnpHHTHH 
b npHpoflHbie Bojjbi nona^aiOT 3HaqHTejibHbie KOJiH^ecTBa conen, b tom qncjie h cyjib- 
$aia MapraHija. npejjeJibHo aonycTHMbie KOHueHTpauHH Mn 2+ b ceTH BO,nonoJib30BaHHfl 
COCTaBJIHIOT 0.1 Mr/jl (caHHTapHO-TOKCHKOJIOrHqeCKaH HOpMa). B npOH3BO,UCTBeHHbIX 
dOKax coaepxcaHHe ero TaKxce perJiaMeHTHpyeTcn (oho He jjojukho npeBbimaTb 1 mt/ji). 
TeM He MeHee b uiaxTHbix h py^HHqHbix BO,uax KomjeHTpauHH Mn 2+ Hepe^Ko 6breaeT 
Bbirne yKa3aHH0H Ha HecKOJibKo nopn^KOB. flBJinncb TOKCHKaHTOM jioKaJibHoro 
JjeHCTBHH, KOTOpOMy CBOHCTBCHHa KaK MaTepHaJlbHaH, TaK H <})H3H0J10rHqeCKa5I KyMy- 

jihuhh, cyJib^aT MapraHija He mojkct 6biTb 6e3pa3JiHqHbiM .qjih th^poGhohiob, b tom 
qncJie h ana KaTyuieK poroBbix. Bjihhhhc ero Ha $H 3 HKo-xHMHqecKHe CBOHCTBa 
reMOJIHM(J)bI 3THX MOJ1J1IOCKOB B HOpMe H npH HHBa3HH TpeMaTOJjaMH HCCJieflyiOTCH 

BnepBbie. 


MATEPHAJI H METOHH HCCJIEflOBAHHH 

MaTepnaJi: 185 3K3. o,UHOB03pacTHbix KaTymeK poroBbix Planorbarius corneus 
(Linne), coSpaHHbix o^homomchtho b ceHTflSpe 1994 r. b )Khtomhpckoh o6ji. (YicpaHHa) 
b SacceiiHe p. TeTepeB (pyqen y xyTopa 3aTHim>e). Mojijhockh SbiJiH cnoHTaHHO HHBa- 
3HpOBaHbI pejJHHMH SXHHOCTOMaTHflHOH TpeMaTOflbl ( EchinOStOTUa sp.), J 10 KaJlH 30 BaH- 
HbiMH b hx renaTonaHKpeace. OSmne CBejieHHfl o MaTepnaJie HCCJiejjoBaHHH npHBe,ueHbi 
b Ta6Ji. 1. 

OpHeHTHpOBOqHblH H OCHOBHOH TOKCHKOJIOrHqeCKHe OnbITbl noCTaBJieHbl no MeTO“ 
OTKe AneKceeBa (1981). IlepBbiM H3 hhx ycTaHOBJieHbi 3 Ha^eHHH ochobhmx tokchkojio- 
rnqecKHx noKa3aTejien - MIIK (LC o ) = 1000, JIK 5Q (LC SO ) = 10 000 h JIK loo (LC 100 ) = 
= 100 000 mt/ji. B ochobhom onbiTe HcnoJib 30 BaHbi KOHueHTpauHH cyjib^aTa MapraHija, 
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TadJinua 1 

06mne cBeneHHH o MaTepnane HCCJienoBaHufl 
Table 1. General data on material examined 


HHBa 3 HH 

UnaMeTp paKOBHHbi, 

06man Macca 

Macca Mflricoro 

06 i>eM reMOJiHM(J)bi, 


n MM 

Tena, Mr 

rena, Mr 

MJI 


Kohtpojil 


5000 Mr/n 


HeT 

29 

27.7 ± 0.38 

3984 ±124 

1675 ±53 

Ectb 

7 

28.4 ± 1.08 

4102 ± 379.8 

1702 ± 120 




2000 

Mr/Ji 

Hex 

67 

26.9 ±0.33 

4045.5 ± 104.8 

1532 ±45.5 

Ectb 

7 

25.8 ±0.62 

3850 ±162.1 

1324 ±112.3 


0.52 ±0.04 
0.49 ±0.04 


0.8 ±0.19 
0.62 ±0.14 


He T 

27 

27.87 ±0.48 

4784.4 ± 212.8 

1574.8 ±29.4 

EcTb 

9 

28 ±0.98 

4777.8 ±472 

1667.5 ± 113.1 




8000 

mt/ji 


0.95 ±0.07 
0.8 ±0.1 


HeT 

Ectb 


29 

10 


28.3 ±0.32 

4669 ±144.8 

1502 ±42 

26.2 ±0.29 

3666 ±179.4 

1248 ±45.9 


He BwxonHiime 3a npeaeJiw BejnniHH MIIK h J1K 50 - 2000, 5000 h 8000 mi7ji. PacTBopw 
ero roTOBHJiH Ha BoaonpoBoaHoii Bone (pH 7.2-7.5, TeMnepaiypa 18-20°, coaepxcaHHe 
KHCJiopona - 8.7-8.9 Mr/ji), nexjiopHpoBaHHOH nyieM oTCTaHBaHHH (1 cyr). Mojijhockob 
BbiflepxcHBaJiH b hhx 2-e cyTOK. OipaBoTaHHbie pacTBopw qepe3 cyTKH 3aMeHHjiH 
CBexcenpHroTOBJieHHbiMH. KoHTpojieM cJiyacHJiH oco6h, 3KcnoHHpoBaHHbie b otctohh- 
HOH BOHOnpOBOHIIOH BOfle. 

TeMOJiHM^y nojiyqaJiH npnMbiM oSecKpoBJiHBaHHeM KaiymeK. AKTHBHyio peaKiiHio 
ee ycTaHaBJiHBajiH c noMombio yHHBepcaJibHoro SyMaacHoro HHjjHKaTopa „PH$aH”. 
KoHiieHTpaiiHio reMonioBHHa onpeaeJinjiH coJiHHo-KHCJioreMaTHHOBbiM mctoaom 
no CaJiH c toh JiHinb pa3HHueii, mo pa3BeneHHe ee cojihhoh khcjiotoh 6bUio BTpoe 
MeHbine, mo yqHTbiBajiocb npn noJiyqeHHH oKOH^aiejibHoro pe3yjibiaia. 

IlH^poBbie pe3yjibTaTbi HccJieaoBaHHH o6pa6oiaHbi BapHaiiHOHHO-ciaTHCTHqecKHMH 
MeTonaMH no JIaKHHy (1973). IIpHHHTbi TaKHe KpHTepHH .aocTOBepHOCTH cuBHra: 
1) fljin „xcecTKHx” noKa3aiejieH (V. no 10 %) - 90 %; 2) ajih njiacTH^Hbix (V. no 50 %) - 
94.5 %. K „xcecTKHM” noKa3aiejiHM OTHeceHa aKTHBHan peaKimn reMOJiHM<l)bi, 
k nnacTHqHbiM - ypoBeHb coflepacaHHH b Hen reMornoSHHa. 


PE3YJIBTATH M MX OBOGKJBEHHE 

IIpHHHTaH B HaCTOHmee BpeMfl KJiaCCHCjjHKailHH TOKCHKaHTOB no CHJie HX B03" 
HeHCTBHH Ha OpraHH3MbI OCHOBbIBaeTCH Ha BeJIHqHHaX JIK 50 . IIo 3TOH KJiaCCH(J)HKailHH 
cyjib^aT MapraHiia HBjineTcn hjih KaiymeK cnaBoTOKCH^HbiM coenHHeHHeM. TeM 
He MeHee npn 2000-8000 Mr/n ero b cpeae y qacTH nouonbiTHbix hchbothmx pa3BH- 
BaeTcn odpoe OTpaBJieHHe, Bbi3biBaiomee CKopyio hx rnSeJib. K KOHiiy BTopwx cyTOK 
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Ta6JiHLta 2 

BjIHHHHe TpeMaTOAHOH HHBa3HH H pa3JIH^HbIX KOHLjeHTp&LJHH 
cyjibcfcaTa MapraHLta Ha CMepTHOCTb (%) KaTymeK poroBbix 

Table 2. The influence of the trematode infection and different 
magnesium sulphate concentrations on the mortality (%) 
of Planorbarius corneus 


HHBa3HH 

KoHueHipauH^ xoKCHKaHia, Mr/ji 






0 

2000 

5000 

8000 

HeT 

0 

1.5 

11.1 

14.7 

ECTb 

0 

2.5 

14.8 

18 


CMepTHOCTb MOJiJiiocKOB coeraBJineT 1.5-18 % (Ta6n. 2). IIpHqeM npn Bcex KOHueHTpa- 
ijhhx cyjib(J)aTa MapraHua CMepTHOCTb HHBa3HpoBaHHbix TpeMaTonaMH ocoGefi b 1.2-1.7 
pa3a Bbirne, qeM cBoGonHbix ot 3 apaxceHHH, yTO yKa3biBaeT Ha cHHxceHHe hx xcH3He- 
ctohkocth non bjihhhhcm napa3HTapHoro (JjaKTopa. 

CHMIlTOMOKOMIUieKC OCTpOTO OTpaBJieHHH KaTymeK 3THM TOKCHKaHTOM BKJlIOqaeT 
OCJIH3HeHHe HX KOXCHbIX nOKpOBOB, KOaryjIHLJHK) CJIH3H, CJiymHBaHHe anHTeJIHH KOXCH H 
nojiocTH jierKoro c o6pa30BaHHeM KpoBOToqamnx H3B h HapacTaiomee o6e3BO)KHBaHHe 
Tejia. IIpH oGuiHpHbix H3bH3BJieHHHx JierKoro HeH36excHbi HapymeHHH flbixaHHH, 
b to BpeMH KaK noTpeGHOCTb b KHCJiopofle y rH,apo6HOHTOB, npeGbraaioiimx b TOKcnqe- 
ckoh cpe^e, B03pacTaeT Ha 20-50 % (MeTejieB h .up., 1971). 

KoHueHTpaijHH reMorJio6HHa b reMOJiHM(J)e poroBbix KaTymeK cocraBJineT 
0.19-2.17 r% (Borden, 1931; AjiHKpHHCKan, 1970; CTauHHqeHKo h up., 1980, 1993). 
y ocoGefi, HcnoJib30BaHHbix b Hauinx onbiTax, cpeuHee ero couepxcaHHe paBHo 1.46 ± 
± 0.09 r%, pa3Max KOJieGaHHH noKa3aTejin ot 0.55 uo 2.2 (Ta6n. 3). AKTHBHan peaKijHH 
BHyTpeHHeH cpeuw BapbHpyeT ot 4.5 no 8, npn cpeuweM ee 3HaqeHHH 6.05 ± 0.2 
(TaGji. 4). 

y 3apaxceHHbix peunHMH axHHocTOMHbix TpeMaTOfl xcHBOTHbix couepxcaHHe reMo- 
rJioGHHa b reMOJiHM^e coeraBJineT 1.24 ± 0.19 r% (0.73-2.2), a aKTHBHan peaKijHH 
cpeuw - 6.4 ± 0.3 (5-7). CueuoBaTejibHo, b KOHTpojibHofi rpynne xchbothmx CTaTHCTHqe- 
ckh .nocTOBepHbie pa3JiHqHH no oGcyxcuaeMbiM noKa3aTenHM oTcyTCTByioT. 3 to, CKopee 
Bcero, CBH3aH0 c TeM, *ito Bee xcHBOTHbie H3 KOHTpojibHOH rpynnbi ocoGefi xapaKTepn- 
30BaJiHCb HeBbicoKofi HHTeHCHBHocTbio HHBa3HH. Oqarn nopaxceHHH renaTonaHKpeaca 
napa3HTaMH Ghjih MaJioqncJieHHbiMH (1-3 Ha ocoGb) h HeGoJibiiiHMH no nuomauH 
(He Gonee 3X3 mm). 

IIpH 2000 mt/ji cyjib(J)aTa MapraHija (728 - Mn 2+ ) b cpeue couepxcaHHe reMomoGHHa 
b reMOJiHM(J)e (Ha <j)OHe nporpeccnpyiomero yBenHqeHHH ee oGbeMa) He3apaxceHHbix 
KaTymeK cHHxcaeTcn Bcero Jinmb Ha 8 %, a y HHBa3HpoBaHHbix peunHMH sxhhoctom - 
Ha 35.5 (P > 39.9 %). 3 to 3Hawr, qTO nepBbie H3 hhx ycneiimo npoTHBOCTOHT B03- 
fleficTBHio TOKCHqecKofi cpeflbi npn He3HaqHTejibHOM yBeJiHqeHHH khtchcmbhocth 
hx oGmero oGMeHa, b to BpeMH KaK BTopbie uocTHraiOT stoto, noBbiman ero Gonee 
qeM Ha 1/3. KoMneHcaTopHan aKTHBaunn aapoGHoro ukixaHHH conpoBoacuaeTcn cHHxce- 
HneM noKa3aTejiefi oGecneqeHHocTH reMornoGHHOM KaK oGmefi Maccw, TaK h Maccw 
MnrKoro Tejia KaTymeK no cpaBHeHHio c ocoGhmh KOHTpojibHofi rpynnw. y He3apaxceH- 
hmx xchbothhx 3HaqeHHe nepBoro H3 hhx nauaeT Ha 8, y 3apaxceHHbix Ha 33.8 % 
(P>99.9%), a BToporo - Ha 6.5 h 17 % cooTBeTCTBeHHo (P = 99.6%). 3 to CBH3aHO 
co CflBHroM BJieBo b flHHaMHqecKofi CHCTeMe OKCHreMorJioGHH-reMorJioGHH, npnqeM 
y HHBa3HpoBaHHbix ocoGefi, HeB3Hpan Ha HapymeHHe BouHoro GaJiaHca, Beuymee 
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Ta6jiHua 3 

BjIHHHHe TpeMaTOflHOH HHBa3HH H pa3JIHWblX KOHHeHTpaqHH 
cyjibcJjaTa MapraHija Ha conepacaHHe reMornobHHa b reMOJiHMcJje 
h o6ecne*ieHHOCTb hm Tejia KaTymeK poroBbix 

Table 3. The influence of the trematode infection and different 
magnesium sulphate concentrations on the haemoglobin concentration 
and body provision with it in Planorbarius corneus 


HHBa3HH 

ConepacaHne 
reMornobHHa , r % 

OOecneueHHOCTb 
reMornoSHHOM 
obmeff Maccbi 
xena , r/Kr 

Ogecne^eHHOCTb 
reMonioOHHOM 
MOTKoro rejia , 
r/Kr 



KoHTpOJIb 


HeT 

1.46 ±0.09 

3.84 ±0.3 

9.32 ± 0.48 

ECTb 

1.24 ±0.19 

3.25 ±0.64 

7.60 ± 1.45 



2000 mt/ji 


HeT 

1.34 ±0.06 

3.52 ±0.2 

8.71 ± 0.7 

ECTb 

0.8 ±0.24 

2.15 ±0.19 

6.3 ± 0.44 



5000 mt/ji 


HeT 

1.2 ±0.09 

2.76 ±0.27 

7.89 ± 0.62 

ECTb 

1.08 ± 0.09 

2.44 ±0.34 

6.89 ± 0.88 



8000 mt/ji 


HeT 

0.98 ±0.06 

2.1 ±0.13 

6.69 ± 0.44 

EcTb 

0.76 ±0.06 

2.15 ±0.22 

6.25 ± 0.54 


K 06e3B0)KHBaHHK) H BCJieflCTBHe 3TOTO K yMeHBUieHHK) HX 06lIteH MaCCbl H MaCCbl M5ir- 
koto Tejia. CjieflOBaTejibHo, npH 2000 mt/ji cyjib<J)aTa Mapramja b cpe^e y npeo6jianaio- 
mero SojibiiiHHCTBa He3apaaceHHbix KaTyiueK perHCTpHpyeTCH Ta CTa^HH oTpaBJieHHH, 
KOTopyio moxcho KBajiH(J)HUHpoBaTb KaK $a3y J cTHMy jihijhh, a y 3apa)KeHHbix - KaK 
nepexoflHyio ot CTHMy jihijhh k aenpeccHH. CieneHb BbipaaceHHocTH flenpeccHBHbix 
IIpH3HaKOB IipHMO npOnOpUHOHaJIbHa HHTeHCHBHOCTH HHBa3HH. IlpH BeebMa THECeJIOH 

TabJiHna 4 

BjIHHHHe TpeMaTOflHOH HHBa3HH H pa3JIH*IHblX KOHLjeHTpaqHH 
cyjibcbaTa MapraHija Ha aKTHBHyio peaidjHio (pH) reMOJiHMcfcbi 
KaTyniKH poroBOH 

Table 4. The influence of the trematode infection and different 
magnesium sulphate concentrations on the active reaction (pH) 
of the Planorbarius corneus haemolymph 


HHBa3HH 

KoHUeHTpaUHH TOKCHKaHTa , mt/ji 

0 

2000 

5000 

8000 

HeT 

EcTb 

6.05 ±0.2 

6.4 ±0.3 

7.7 ±0.14 

8.8 ±0.4 

7.38 ±0.17 

7 ±0.38 

8 ±0.13 
7.25 ±0.09 


1 <ba3H0CTb naTOJiorntiecKoro npouecca, BW3BaHHoro OTpaBJieHneM, npuHHTa no BecenoBy, 


1968. 
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hhb&3hh (TOTaJibHoe nopaxceHHe renaTonaHKpeaca napa3HTaMH) h 3 HanHTejiBHBix 
HapyxtHbix noBpextfleHHHx (oTTopaceHHe anHTejiHH jierKoro, ananraBHOH xcaGpbi, myna- 
Jieu) pa3BHBa6TC5i ocTpoe, cTpeMHTejibHO npoTeKaiomee OTpaBJieHHe, HaHHHaiomeecH 
$a30H flenpeccHH, SbicTpo nepexonnmeH b cyftjieTaJiBHyio, a 3aTeM b jieiaJiBHyio <i>a3Bi. 
THSeJiB xchbothbix npH 3tom HacTynaeT oneHB CKopo - ot hcckojibkiix qacoB flo 1, peace 
AO 2 cyT. 

B pacTBope, conepxcameM 5000 Mr/Ji cyjiB<J>aTa Mapramja (1821 - Mn 2+ ) y HHBa3H- 
poBaHHBix ocoSeii CTaracTHnecKH nocTOBepHBix pa3JiHqHH b coflepacaHHH reMomoGHHa 
b reMOJiHM<i>e He oSHapyaceHO. y 3apaaceHHBix mojijhockob OTMeneHO pe3Koe bo3- 
padaHHe (Ha 35 %) ero KomjeHTpauHH no cpaBHeHHio c jkhbothbimh, BBmepacaHHBiMH 
npH 2000 Mr/n TOKCHKaHTa (P > 99.9 %). IIocJieflHee coneTaeTcn y hhx c He3HaHHTejn>- 
hbim B03pacTaHHeM oSecneqeHHOCTH reMomoftHHOM MnrKoro Tena. 3to oGycJiOBJieHO 
yBeJiHqeHHeM Maccbi acHBOTHBix H3-3a ero oSBOflHeHHH. YMepeHHoe oCBOflHeHHe Tena 
MoacHo paccMaTpHBaTB KaK 3amHTHO-npHcnoco6HTejiBHyio peaKijHio KaTymeK k bo3- 
fleifCTBHK) Ha hhx TOKCHKaHTa, TaK KaK c yBeJinqeHHeM noBepxHocra Tena h HaGyxa- 
HneM KOJiJioHflOB HHTonjia3MBi nocTymieHHe KHCJiopona b kjictkh B03pacTaeT (BpaH^, 
1951). OSBOflHeHHe Tena b hckotopoh Mepe cnyacHT h ueJiHM neTOKCHKaijHH, 
nocKOJiBKy BMecTe c bo^oh h3 Hero bbibo^htch h KaKHe-TO KOJinnecTBa TOKCHKaHTa 
(Kn3eBeTTep, 1973). KpoMe Toro, c yBeJinqeHHeM pa3MepoB Tena yMeHBmaeTcn kojih- 
necTBO TOKCHKaHTa, npHxon^meecn Ha enHHHuy ero Maccbi, a 3HanHT, h ero tokchh- 
HOCTB nJIH OpraHH3Ma. 

Ilpn OTcyTCTBHH HHBa3HH npoHCxojmT yMepeHHoe oSBonHeHHe KaTymeK: npnpocT 
Maccbi hx MHTKoro Tena cocTaBJineT He 6onee 3 %. Y mojijhockob KaK c HHBa3Hen 
cpenHen Tnacecra, TaK h c hht6hchbhoh HHBa3Hen nacT03HOCTB tojiobbi h hoth oneHB 
SbicTpo nepexonHT b hx pa3JiHTOH otck, npn kotopom Macca Mnncoro Tejia jkhbothbix 
B03pacTaeT b cpenHeM Ha 30 %. Ilpn stom y hhx pa 3 BHBaeTCH hcthhhbih hiok, BJieKy- 
iuhh 3a co6oh rnSeJib jkhbothbix. 

Ilpn 8000 mt/ji cyjib^aTa MapraHija (2914 - Mn 2+ ) b Bone OTMenaeTcn noHHxceHHe 
ypoBHH conepxcaHHH reMorJioSHHa b reMOJiHMcJje KaTymeK. y He3apaxceHHBix jkhbot- 
hbix no cpaBHeHHio c hopmoh oho coKpamaeTcn Ha 32.9 (P = 99.5 %), a y 3apaxceHHBix - 
Ha 38.7 % (P = 94.7 %). 3to yKa3BmaeT Ha B03pacTaHHe (JjyHKimoHaJiBHoro HanpnxceHHH, 
KOTopoe b 3HanHTejiBHOH Mepe CHHMaeTcn 3a cneT noBBimeHHH y mojijhockob ypoBHH 
aapoSHoro nbixaHHH. O nocJienHeM cBHneTejiBCTByeT He tojibko cHHxceHHe KOHijeHTpa* 
ijhh reMorJioSHHa b hx reMOJiHM^e, ho h yMeHBmeHHe oSecneneHHOCTH hm KaK o6men 
Maccbi KaTymeK, TaK h Maccbi hx Mancoro Tejia (TaSJi. 3). C^bbth 3HaneHHH oScyac- 
naeMBix noKa3aTejieii ropa3no cHJiBHee BBipaaceHBi y 3apaxceHHBix TpeMaTonaMH 
JKHBOTHBIX no CpaBHeHHK) CO CBOSOJIHBIMH OT HHBa3HH, nOCKOJIBKy OHH BBIHyHCJjeHBI 
npOTHBOCTOHTB B03JjeHCTBHK) He OJIHOrO, a £ByX HeSjiaronpHHTHBIX $aKTOpOB - 
aSnoTHHecKoro (TOKCHKaHT) h SnoTHqecKoro (HHBa 3 Hn). H3BecTHo, hto y mojijhockob 
KaK 3apaxceHHBix TpeMaTojjaMH, TaK h noflBeprHyTBix B03neHCTBHK) Ha hhx TOKCHKaH- 
TaMH, npHcnocoSJieHHe k H3MeHeHHio ycJiOBHH cpe^Bi 3aKjnoqaeTC5i b noBBimeHHH 
ypoBHH oGmero oSMeHa BemecTB, hto cnocoficTByeT nonnepxcaHHio hmh roMeocTa3a. 
IlOHHTHO, HTO B TOKCHHeCKOH Cpe^e COXpaHHIOT XCH3Hecn0C06H0CTB TOJIBKO Te H3 
HHBa3HpOBaHHBIX MOJIJHOCKOB, y KOTOpBIX ypOBCHB SHepreTHHeCKOTO MeTa60JIH3Ma 
noBBimaeTcn b SoJibrnen Mepe, neM y He3apanceHHBix oco6en. 3to bo3moxcho tojibko 
JIHmB npH CJiaSOH HHB33HH HJIH npH HHBa3HH CpeflHeH THXCeCTH. MOJIJHOCKH, HHTCH* 
CHBHO HHBa3HpOBaHHBie TpeMaTOflaMH, H3-3a pe3KOTO OCJiaSjieHHH HX 3aiUHTHO- 
npHCnOCOSHTeJIBHBIX B03MOXCHOCTeH OKa3BIBaiOTC5I He B COCTOHHHH npOTHBOCTOHTB 
TOKCHnecKOMy <i>aKTopy h nornSaiOT. 

O tom, hto npn 2000-^8000 mt/ji cyjiB^aTa MapraHua b cpene npHcnocoSJieHHe 
KaTymeK k TOKCHKaHTy ocymecTBJineTcn nyTeM noBBimeHHH hht6hchbhocth aapo6- 
Horo pacmenjieHHH yrJieBonoB, CBHneTejiBCTByeT h xapaKTep H3MeHeHHH aKTHBHOH 
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peaKUHH hx reMOJiHM(})bi (ia6ji. 4). y Bcex 6e3 HCKJimeHHH noaonbiTHbix hchbothbix, 
nOflBeprHyTbIX B03,IieHCTBHK) TOKCHKaHTa, OHa H3 CJiaSOKHCJIOH CTaHOBHTCH meJlOTOOH, 
pence - HeihpaJibHOH. CnenoBaiejibHO, 6H0XHMH*iecK0H aaaniauHH k tokch^cckoh 
cpe,ne b <}>opMe „nepeKJiioqeHH5i” aapoGHoro flbixaHHH Ha aHaapoSHoe (rjiHKOJiH3) 
y HHX He npOHCXO^HT. KOHe^HblM npOflyKTOM rJlHKOJlH3a, KaK H3BeCTHO, HBJIHeTCH 
MOJio™aH KHCJiOTa, KOTopan .noJincHa 6buia 6bi HenpeMeHHO Bbi3BaTb nojiKHCJieHHe 
reMOJiHM<}>bi, mo He HMeeT MecTa. 
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AN INFLUENCE OF DIFFERENT MAGNESIUM SULPHATE CONCENTRATIONS ON PHYSICAL 
AND CHEMICAL CHARACTERISTICS OF PLANORBARIUS HAEMOLYMPH 
(MOLLUSCA: BULINIDAE) IN A NORMAL STATE AND UNDER TREMATODE INFECTION 


A. P. Stadnichenko, L. D. Ivanenko, I. A. Dasik, A. N. Kovalchuk, 

M. M. Nikityuk, Z. M. Yavorskaya 
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SUMMARY 


The changings of physical and chemical characteristics of Planorbarius corneus haemolymph under 
the influence of different magnesium sulphate concentrations (2000, 5000, 8000 mg/1) were observed. 
The volume of haemolimph increased, while its pH changed from low acid to neutral or alkaline. The 
increase of toxin concentration caused the decrease of haemoglobin concentration in the haemolymph 
and provision with haemoglobin the total body and soft tissues. These changings were more distinctly 
expressed in individuals infected with the echinostome trematodes (low and mean rate of infection) 
than in individuals free of parasites. 
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